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Mass Spectrometry has evolved in re- 
years through the development 

lower cost, more dependable and 
a®Puter controlled systems, to in- 
ruments which can provide rapid and 
utine analysis in a wide range of 
eas. The objectives of this lecture 
11 be to provide a simple understan­

d s  °f mass spectral techniques and 
elr combination with chromatographic 
Ihods and to show the advantages and 
1(3ueness of this approcach for the 

^ alysis of organic residues in meat. 
s Edition, the potential of such sy- 
 ̂e®s, through incorporation of a high 
s*TVel of automation, for rapid analy- 
• to ensure meat quality will be
ls cussed.
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ft
int-maSs spectrometer can be divided 

0 four key features:

Sample introduction system 

Ion source 

Mass analyser 

Detector
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c is important to remember that 
system works under vacuum.

Ihgftp baoiPle introduction systems which 
L e v a n t  in our context are:

The d-^lr>ect insertion probe where sam-
ft Vii,1S loaded into a crucible or onto 

5'e > inserted into the ion source 
2S(j M heating, the sample is vapori- 
ti-0l Alternatively, sample can be in- 

Ce<̂  Via a gas chromatograph or a 
Performance liquid chromatograph. 
Dese systems can be automated.

Sample is ionized in the ion source 
and a variety of ionization techniques 
exist which can be divided into those 
which ionize sample in the vapour 
phase or in the condensed phase. In 
the former case, compounds which have 
volatility and are reasonably thermal­
ly stable can be studied, whilst the 
other forms of ionization are used 
for involatile and highly polar com­
pounds. For ionization in the vapour 
phase electron impact (El) or chemical 
ionization (Cl) are usually used. To 
effect El high energy electrons are 
used, whilst for Cl a gas is ionized 
and these ions are used to ionize the 
sample. Fast atom bombardment and 
thermospray ionization are the most 
widely used methods for ionization 
from the condensed phase.

Ions generated are subsequently sepa­
rated in terms of their mass/charge 
(m/z) ratio in the mass analyser. The 
charge i usually 1 and hence in gene­
ral terms ions are separated according 
to their mass. Mass analysers are usu­
ally either quadrupoles or a combina­
tion of magnetic and electric fields.

Detection of the ions is effected 
using a photomultiplier and normally 
a computer is used to process data and 
control many instrumental parameters.

The information available from the 
mass spectrum produced varies accor­
ding to the ionization method used. A 
major utility of the technique is that 
spectra can be obtainedq from very 
small sample amounts (10 g) and if 
full spectra are_^npt required, even 
lower amounts (10 g) of compound can 
be detected. In the case of El, the 
spectrum is a finger print of the com­
pound and computer library searches 
can be used to provide positive iden­
tification if the compound is known. 
If an unknown compound is being stu­
died the various spectra can provide 
considerable structural information.
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Overall, a mass spectrometer can pro­
vide specific identification on very 
small amounts of sample and use of 
appropriate ionization methods can 
provide selective ionization for par­
ticular classes of compound. Combina­
tion of the mass spectrometer with a 
chromatograph adds further dimensions, 
since complex mixtures can be separa­
ted on the chromatograph and spectra 
obtained from the individual compo­
nents. Tandem mass spectrometers, 
which have more mass analyser sections 
and enable reactions to be performed 
in the analyser region of the instru­
ment provide increased specificity of 
identification and enable sample work­
up procedures to be considerably redu­
ced.

Analysis of organic residues in meat 
presents a challenge to the analytical 
chemist since legislation increasingly 
requires that very small amounts of 
compound are specifically identified. 
Hence, one is often looking for be­
tween 1 part in a million or a few 
parts per billion of specific com­
pounds in a complex matrix of other 
compounds. The classes of compound re­
quiring location can vary widely in 
structural types and include antibio­
tics, antihelmintics, hormones, £- 
agnonists, organochlorines, thyreo- 
statics and mycotoxins. Techniques 
such as chromatography and radioimmu­
noassay are often used for such types 
of analysis. However, both can lack 
specificity of identification and in 
the case of gas chromatography exten­
sive sample pretreatment is usually 
required.

Using examples of studies e.g. on an­
tibiotics and hormones, the utility 
of mass spectrometric techniqes and 
combined chromatographic/mass spectro­
metric techniques for the rapid analy­
sis of these residues in meat will be 
discussed. Particular attention will 
be paid to reduction in sample work­
up time and speed of analysis. In ad­
dition, the potential of automated 
sample introduction techniques toge­
ther with mass spectrometry for the 
rapid analysis of meat will be explo­
red.




